Solid-state lithium batteries capable of stability against chemical reaction with Li up to voltages higher than 5.5 V are considered a promising alternative to liquid or gel electrolytes that dominate the Libattery market [1] . In addition, they can be deposited as thin film batteries (TFBs) and integrated directly onto microprocessor chips [2] . The transition to solid-state dry batteries will allow for miniaturization due to a decreased electrolyte thickness, easier handling during manufacture, increased safety due to the lack of a flammable electrolyte coupled with a wide electrochemical potential window, and by the reduced environmental impact of oxide based electrolytes.
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Li 7 La 3 Zr 2 O 12 (LLZ) is a garnet-type ionic conductor with bulk conductivities of 3 x 10 -4 S cm -1 at 25°C. In order to maintain such a high ionic conductivity the LLZ must crystalize in the cubic Ia-3d space group and not the preferred tetragonal I4 1 /acd space group which has an ionic conductivity that is 2 orders of magnitude lower [3] .
Reactive Spray Deposition Technology (RSDT) was the route used to manufacture LLZ in an open atmosphere one-step process as a thin film [4] . In order to understand the mechanisms of nanoparticle formation, ensure complete precursor conversion, study the effect of process parameters on crystallinity, and map the elemental distributions of lanthanum and zirconium, a STEM and TEM study was undertaken. TEM grids were used to sample forming nanoparticles under various processing conditions such as fuel flow rate and equivalence ratios. In addition, films were deposited on various substrates and then subjected to annealing temperatures to examine the resulting morphology and crystal structure.
The images and maps displayed in Figures 1-3 were obtained from samples prepared by wiping-off a portion of thin film deposited onto an Aluchrome YHf alloy and then sonicating the wipe in isopropanol (IPA). The IPA was then pipetted onto a 400 mesh grid having an ultrathin carbon film supported on a lacey film. All images were acquired on an FEI 200 kV Metrios TEM equipped with ChemiSTEM™ technology (X-FEG source and Super-X EDS). Figure 1 shows a 2 µm field of view (FOV) HAADF image and highlights the Z-contrast of the La (Z=57) and Zr (Z=40) relative to the lacey and thin film carbon. The TEM image and accompanied diffraction pattern (DP) highlight the thickness and diffraction contrast of the nanoparticle grains. The randomly oriented particles contribute to the polycrystalline spots observed in the DP. 
